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AMENDED CLAIMS 

[received by the International Bureau on 23 April 1999 (23.04.99); 
original claims 1-29 replaced by amended claims 1-15 (3 pages)] 

1. A method of producing nuclear transfer embryos from 
donor cells of one species and recipient oocytes from 
another species comprising: 

inducing the donor cells to undergo Gq arrest; 

fusing said donor cell to an enucleated recipient 
oocyte of another species to create a nuclear transfer 
embryo ; 

and activating said nuclear transfer embryo. 

2. The method of claim 1 wherein said Gq arrest of donor 
cells is induced by culture in low serum medium. 

3 . The method of claim 1 wherein said donor cells are 
selected from the group consisting of embryonic derived 
cells, germ cells, somatic cells, and genetically modified 
cells • 

4 . The method of claim 1 wherein said enucleated 
recipient oocyte is an enucleated bovine recipient oocyte. 

5 . The method of claim 4 wherein said enucleated bovine 
recipient oocyte is selected from the group of bovine 
oocytes undergoing nuclear maturation within 16 hours of 
beginning in vitro culture, 

6 • The method of claim 1 wherein said enucleated bovine 
recipient oocyte and said donor cell are fused by electric 
pulse to form a nuclear transfer embryo. 

7. The method of claim 1 wherein said fusion is 
performed 16-3 2 hours after the beginning of in vitro 
culture . 

8 , The method of claim 1 wherein said nuclear transfer 
embryo is activated by elevating intracellular calcium and 
the incubating with a serine threonine kinase inhibitor. 
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9. The method of claim 8 wherein intracellular calcium 
is elevated by incubation with ionomycin and the serine 
threonine kinase inhibitor is DMAP. 

10. The method of claim 1 wherein said activation is 
16-32 hours after the beginning of in vitro culture. 

11. The method of claim 6 wherein said fusion is 16-52 
hours after the beginning of in vitro culture. 

12. An embryo produced by the method of claim 1. 

13. A method of producing nuclear transfer embryos from a 
donor cell of one species and a bovine recipient oocyte 
comprising : 

culturing non-bovine donor cells selected from the 
group consisting of embryonic derived cells, somatic 
cells, germ cells, and genetically modified cells in low 
serum medium so that said donor cells are induced to 
arrest in the Go stage of the cell cycle; 

selecting a bovine recipient oocyte which has 
completed nuclear maturation before 16 hours from the 
beginning of in vitro culture; 

enucleating said bovine recipient oocyte after 16-32 
hours of in vitro culture; 

placing said donor cell under the zone pellucida of 
said enucleated oocyte so that said donor cell contacts 
said enucleated oocyte; 

fusing said donor cell with said enucleated oocyte by 
electric pulse at 16-32 hours after the beginning of in 
vitro culture to create a nuclear transfer embryo; 

and activating said nuclear transfer embryo by 
sequential incubation with ionomycin and 
6-dimethylaminopurine at 16 to 32 hours after the 
beginning of in vitro culture. 

14 . The embryo produced by the process of claim 13 . 
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15 . A nuclear transfer embryo comprising cytoplasm and 
cell membrane from one species and differentiated 
cytoplasm, differentiated cell membrane, and nuclei 
derived from a differentiated cell of another species. 
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STATEMENT UNDER ARTICLE 19 



The original claims 1-29 have been amended, by canceling original claims 1-11, 24, 25, 
and the remaining original claims 12-23, 26, 27 and 29 have been renumbered as claims 1-15. 
The claims after amendment are now directed solely to a method for producing nuclear transfer 
embryos from donor cells of one species and recipient oocytes from another species. 
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CLAIMS 

What is claimed is: 

5 

1. A method of producing nuclear transfer bovine 
embryos from bovine donor cells and bovine recipient 
oocytes comprising : 

inducing bovine donor cells to undergo arrest; 
10 fusing said bovine donor cell to an enucleated 

bovine recipient oocyte to create a nuclear transfer 
embryo ; 

and activating said nuclear transfer embryo. 

15 2. The method of claim 1 wherein said arrest of 

donor cells is induced by culture in low serum medium; 

3 . The method of claim 1 wherein said bovine donor 
cells are selected from the group consisting of 

20 embryonic derived cells, germ cells, somatic cells, and 

genetically modified cells, 

4 . The method of claim 1 wherein said enucleated 
bovine recipient oocyte is selected from the group of 

25 bovine oocytes undergoing nuclear maturation within 16 

hours of beginning in vitro culture. 

5. The method of claim 1 wherein said enucleated 
bovine recipient oocyte and said bovine donor cell are 

30 fused by electric pulse to form a nuclear transfer 

embryo . 



35 



6 . The method of claim 1 wherein said fusion is 
performed 16-24 hours after the beginning of in vitro 
culture . 
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7. The method of claim 1 wherein said nuclear 
transfer embryo is activated by elevating intracellular 
calcium and then incubating with a serine threonine 
kinase inhibitor. 

5 

8. The method of claim 7 wherein intracellular 
calcium is elevated by incubation with ionomycin and 
the serine threonine kinase inhibitor is DMAP . 

10 9. The method of claim 1 wherein said activation is 

16 to 32 hours after the' beginning of in vitro culture. 

10. The method of claim 5 wherein said fusion is 16-52 
hours after the beginning of in vitro culture. 

15 

11. An embryo produced by the method of claim 1. 

12 . A method of producing nuclear transfer embryos 
from donor cells of one species and recipient oocytes 

20 from another species comprising: 

inducing the donor cells to undergo arrest; 

fusing said donor cell to an enucleated recipient 
oocyte of another species to create a nuclear transfer 
embryo ; 

25 and activating said nuclear transfer embryo. 

13. The method of claim 12 wherein said Gq arrest of 
donor cells is induced by culture in low serum medium. 

30 14. The method of claim 12 wherein said donor cells 

are selected from the group consisting of embryonic 
derived cells, germ cells, somatic cells, and 
genetically modified cells. 



35 



15. The method of claim 12 wherein said enucleated 
recipient oocyte is an enucleated bovine recipient 
oocyte . 
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le. The method of claim 15 wherein said enucleated 
bovine recipient oocyte is selected from the group of 
bovine oocytes undergoing nuclear maturation within 16 
hours of beginning in vitro culture. 

5 

17. The method of claim 12 wherein said enucleated 
bovine recipient oocyte and said donor cell are fused 
by electric pulse to form a nuclear transfer embryo. 

10 18. The method of claim 12 wherein said fusion is 

performed 16-32; hoiirs- after the beginning of in vitro 
culture ^ ^' 

19. The method of claim 12 wherein said nuclear 

15 transfer embryo is activated by elevating intracellular 

calcium and the incubating with a serine threonine 
kinase inhibitor. 

20. The method of claim 19 wherein intracellular 

20 calcium is elevated by incubation with ionomycin and 

the serine threonine kinase inhibitor is DMAP . 

21. The method of claim 12 wherein said activation is 
16-32 hours after the beginning of in vitro culture. 



25 



30 



22. The method of claim 17 wherein said fusion is 
16-52 hours after the beginning of in vitro culture. 

23. An embryo produced by the method of claim 12. 



24. A method for producing nuclear transfer bovine 
embryos from bovine donor cells and bovine recipient 
oocytes comprising : 

culturing bovine donor cells selected from the 
35 group consisting of embryonic derived cells, somatic 

cells, germ cells, and genetically modified cells in 
low serum medium so that said donor cells are induced 
to arrest in the Gq stage of the cell cycle; 
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selecting a bovine recipient oocyte which has 

completed nuclear maturation before 16 hours from the 

beginning of in vitro cultured- 
enucleating said bovine recipient oocyte after 
5 16-32 hours of in vitro cultured- 

placing said donor cell under the zona pellucida 

of said enucleated oocyte so that said donor cell 

contacts said enucleated oocyte. 

fusing said donor cell with said enucleated oocyte 
10 by electric pulse at 16-32 hours after the beginning of 

in vitro culture to create a nuclear transfer embryo; 
and .'activating said 'nuclear transfer embryo by 

sequential incubation with ionomycin and 

6-dimethylaminopurine at 16 to 3 2 hours after the 
15 beginning of in vitro culture, 

25. The embryo produced by the process of claim 24. 

26. A method of producing nuclear transfer embryos 

20 from a donor cell of one species and a bovine recipient 

oocyte comprising : 

culturing non-bovine donor cells selected from the 
group consisting of embryonic derived cells, somatic 
cells, germ cells, and genetically modified cells in 
25 low serum medium so that said donor cells are induced 

to arrest in the Go stage of the cell cycle; 

selecting a bovine recipient oocyte which has 
completed nuclear maturation before 16 hours from the 
beginning of in vitro culture; 
30 enucleating said bovine recipient oocyte after 

16-32 hours of in vitro culture; 

placing said donor cell under the zone pellucida 
of said enucleated oocyte so that said donor cell 
contacts said enucleated oocyte; 
35 fusing said donor cell with said enucleated oocyte 

by electric pulse at 16-32 hours after the beginning of 
in vitro culture to create a nuclear transfer embryo; 
and activating said nuclear transfer embryo by 
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sequential incubation with ionomycin and 

6 -dimethylaminopurine at 16 to 3 2 hours after the 

beginning of in vitro culture. 

5 27. The embryo produced by the process of claim 25. 



28. A nuclear transfer embryo comprising 

cytoplasm derived from a bovine oocyte, bovine 
cytoplasm derived from a differentiated bovine cell, 
10 cell membrane derived from a bovine oocyte, cell 

membrane derived from a differentiated bovine cell and 
nuclei derived from a differentiated bovine cell. 



29. A nuclear transfer embryo comprising cytoplasm and 
15 cell membrane from one species and differentiated 

cytoplasm, differentiated cell membrane, and nuclei 
derived from a differentiated cell of another species. 
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L Basis of the report 



I This irport has b«ndmwn on the basis of 
under ArtU:le Mare 

I I the international application as originally filed. 
Px] the description, pages (See Attached) , as originally filed. 



pages 
pages 
pages 



, filed with the demand. 
. filed with the letter of . 
, filed with the letter of . 



the claims. 



Nos. (See Attached) 

Nos. 

Nos. 

Nos. 

Nos. 



, as originally filed. 

, as amended imder Article 19. 

, filed with the demand. 

filed with the letter of 

, filed with the letter of 



I y[ the drawings. 



sheets/fig (See Attached) 

sheels^ifig 

sheets/l4g 

sheets/fig 



, as originally filed. 
, filed with the demand. 
, filed with the letter of , 
. filed with the letter of . 



2. The amendments have resulted in the cancellation of: 

[3c] the description, pages ^^^^ 

the claims, Nos. ^^-^^ 



the drawings. sheets/fig ^Q^^ 



□ 



This report has been established as if (some of) the amendments had not been made, since they have been considered 
to go beyond the disclosure as filed, as indicated in the Supplomontnl Box Additional observations below (Rule 702(c)). 



4. Additional observations, if necessary: 
NONE 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citati ns and explanations supporting such statement 


1. STATEMENT 
Novelty (N) 


riAim« 1-11. 13 


YES 


Claims 12. 14, 15 


NO 


Inventive Step (IS) 


riftims NONE 


YES 


ri«ims 1-15 


NO 



Industrial Applicability QA) Claims lii5 _ YES 

Claims NONE NO 



2. CITATIONS AND EXPLANATIONS 

Claims 1-15 meet the criteria set out in POT Article 33(4) for industrial applicability. 

Claims 1-11 and 13 meet the criteria set out in PCT Article 33(2) for novelty. 

Claims 12,14 and 15 lack novelty under PCT Article 33(2) as being anticipated by Wolfe et al (1990) Theriogcnology 33, 

page ^^^-^^^^^ ^^^^ embryos and nuclear transfer embryos that where donor cell is from a different species that the 
recipient bovine enucleated oocyte (see Table). Wolfe teaches that four cleaved bovine-goat nuclear transplant embryos were 
obtained that contained nucleated cells and that of these one developed into a blastocyst (paragraph 2. lines 1-3). The method 
of making the embryos and nuclear transfer embryos does not provide a distinguishing feature over the embryos and nuclear 
transfer embryos taught by Wolfe ct al. Thus. Wolfe et al cleaHy anticipates the claimed mvention. 

Applicants arguments have been considered but are not persuasive as the claimed embryos, obtained as a product 
by process, arc not distinguishable over the reference embryos as both the reference embryos and the claimed embryos can be 
cultured up to the blastocyst stage. 

Claims 1-11 and 13 lack an inventive step under PCT Article 33(3) as being obvious over Wolfe et al (1990) Theriogcnology 
33 page 350 in view of WO 97/07669 published 06 March 1997. 

Wolfe et al teach methods of producing nuclear transfer embryos that where donor cell is from a different species 
that the recipient bovine enucleated oocyte, and fusion is by electric pulse (see Table). Wolfe teaches that four cleaved 
bovine-goat nuclear transplant embryos were obtained that contained nucleated cells and that of these one developed mto a 
blastocyst (paragraph. 2. lines 1-3). '669 teaches the insertion of a quiescent cell or the nucleus from a quiescent cell, that is a 
Go cells caused by senim starvation, into the (Continued on Supplemental Sheet.) 
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Sheet 10 
Continuation of: Boxes I - VIII 

I. BASIS OF REPORT: 

TVIIS REPORT MAS BEEN DRAWN ON THE BASIS OF THE DESCRIPTION. 
PACES. 1-27, AS ORIGINAU-Y FILED. 
PACES. NONE. FILED WfTM THE DEMAND. 
AND ADDITIONAL AMENOME^^^S: 

NONE 

THIS REPORT HAS BEEN DRAWN ON THE BASIS OF THE CLAIMS. 

NUMBERS, NONE. AS ORIGINALLY FILED. 

NUMBERS. NONE, AS AMENDED UNDER ARTICLE I©. 

NUMBERS. NONE. FILED WITH THE DEMAND. 

AND ADDITIONAL AMENDMENTS: 

CUWMS 1-15. FILED WITH THE LETTER OF I 8 JUNE I Q©9 

THIS REPORT HAS BEEN DRAWN ON THE BASIS OF THE DRAWINGS. 
SHEETS. NONE. AS ORIGINALLY FILED. 
SHEEH^. NONE. FILED WITH THE DEMAND. 
AND ADDITIONAL AMENDMENTS: 

NONE 

V 2 REASONED STATEMEKT3 - CFTATIONS AND EXPLANATIONS (CONTINUED): 

P^RIVITELLINE SPACE OF AN ENUCLEATED OOCYTE TO PRODUCE NUCLEAR TRANSFER UNITS OR EMBRYOS (PACE S. UNES I A 22. 
^eTo LTNEsT.2rA:^ PACE 2 . . LINES . . - . C. 'eO© A..O TEACHES T>HAT AC^nVAT^ON .NVOLVES INCREASES IN CAU=.UM 
r^^E^^RA^ONS pLe . 4. LINES . 5- . 6). THUS GIVEN THE TEACHINGS OF WOLFE ET AL ,N VIEW OF '06©. . WOULD HAVE BEEN 
^rOuTT^E ORDINARY AR.SAN TO MAKE NUCLEAR TRANSFER EMBRYOS WHERE T.E ^^^^^^^^^^^^ 
r.r.r-^ THE DONOR G CELLS ARE OF AFFERENT SPECIES. THE DETERMINATION OF OTHER PARAME^RS SUCH AS TIME OF 

ACT,VA.ON METHODS WERE WELL WIT.IN TME SCOPE OF SKILLS OF THE ORCNARY ARHSAN AT T.E 

TIME OF FILING. 

WHERE CECL .S PROM . «Pr«EKT SPTC.ES THAN TME REC.P.EKr ENUCLEATED OOCrT.. AND 

LeLorSV .NSERr,ON OP A OU.ESCENT CEL. OR THE NUCLEUS PROM A OU.ESCE^. CELU '^^ * ^ 

PERIVHELUNE SPACE OP AN ENUCLEATED OOCrTE TO PRODUCE EHBRTOS ARE KNOWN .N THE ART. AS BOTH METHODS '^^^ 

^rZs ^E SK.LLED ART,SAN WOULD HAVE HAD A H.OH EXPECTATION OP SUCCESSPULLV PRODUC.NO NUCLEAR 

EMB^OS WHERE THE SPEC.ES OP THE REC.P,ENT ENUCLEATED OOCYTE AND THE DONOR GO CELL. ARE OP D.PPEREKT SPEC.ES. 



NEW CrTATlONS 



B A WOLFE ET AL. PRE.MPL>NTAT.ON DEVELOPMENT OP EMBRTOS PRODUCED BY INTEROENER.C NUCLEAR -mANSPI>»*TATK=N. 
■I>HER.OOENOLOOY. UANUART I 080. VOL. 3 I . NO. I . PACE 350. SEE ENURE ARnCLE. 
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International application No. 


International filing date (day/month/year) 


(Earliest) Priority Date (day/month/year) 


PCT/ US 98/ 15387 


24/07/1998 


26/07/1997 


Applicant 






WISCONSIN ALUMNI RESEARCH 


FOUNDATION et al . 





This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 1 8. A copy is being transmitted to the International Bureau. 



This International Search Report consists of a total of 5 sheets. 

I y I It is also accompanied by a copy of each prior art document cited in this report. 



1 . Certain claims were found unsearchable (see Box I). 

2. Unity of invention is lacking (see Box II). 



[ 1 The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
international search was carried out on the basis of the sequence listing 

I I filed with the international application. 

I I furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 

matter going beyond the disclosure in the international application as filed. 



I I Transcribed by this Authority 



4. With regard to the title, the text is approved as^submitted by the^applicant. 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

I y I the text is approved as submitted by the applicant. 

I I the text has been established, according to Rule 38.2(b), by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 



6. The figure of the drawings to be published with the abstract is: 

Figure No. as suggested by the applicant. None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because this figure better characterizes the invention. 
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B xl Ob ervatlons where certain claims w r f und un archabi (C ntinuation of it ml f first she t) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Intemational Search can be carried out, specifically: 



3. I Claims Nos.: 

because they are dependent claims and are not drafted in, accordance with the second and third sentences of Rule 6.4(a). 

B X II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 

see additional sheet 



1 . I y I As all required additional search fees were timely paid by the applicant, this Intemational Search Report covers all 
searchable claims. 



2. I I As ail search aWe claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I 1 As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos, : 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest | [ The additional search fees were accompanied by the applicant's protest. 

I X I No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 2 10 



This International Searching Authority found multiple (groups of) 
inventions in this international application, as follows: 

1. Claims: 1-11 24 25 28 

a method for producing nuclear transfer bovine embryos from 
bovine donor cells and bovine recipient oocytes comprising: 

inducing bovine donor cells to undergo GO arrest; 

fusing said bovine donor cell to an enucleated bovine 
recipient oocyte to create a nuclear transfer embryo; 

and activating said nuclear transfer embryo; bovine embryo 
produced by this method; nuclear transfer bovine embryo 
comprising cytoplasm derived from a bovine oocyte, bovine 
cytoplasm derived 

from a differentiated bovine cell, cell membrane derived 

from a bovine oocyte, cell membrane derived 

from a differentiated bovine cell and nuclei derived 

from a differentiated bovine cell 



2. Claims: 12-23 26 27 29 

a method for producing nuclear transfer embryos from donor 
cells of one species and recipient oocytes from another 
species comprising: 

inducing the donor cells to undergo GO arrest; 

fusing said donor cell to an enucleated recipient oocyte of 
another species to create a nuclear transfer embryo; 

and activating said nuclear transfer embryo; embryo 
produced by this method; nuclear transfer interspecies 
embryo comprising cytoplasm and cell membrane derived from 
one species and differentiated cytoplasm, differentiated 
cell membrane and nuclei derived from a differentiated cell 
from another species 
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